Summary. Variables 
Introduction
There is little information in the literature on the number of spermatozoa ejaculated by rams under conditions of continual mating. Values of 50-300 IO6 spermatozoa per ejaculate, during normal flock mating, have been reported (Mattner & Braden, 1967;  Allison, 1972) . Salamon (1962) and Allison & Robinson (1971) have shown that a minimum of 120 IO6 spermatozoa per ewe is required for normal conception rates with artificial insemination. The numbers of spermatozoa required to achieve normal conception rates with natural mating, during which the spermatozoa are not placed carefully at the mouth of the cervix, are probably greater, and a ewe mated more than once may be more likely to conceive than ewes mated only once. In fact, the chance of a ewe conceiving is related to the number of times she is mated (Mattner & Braden, 1967) and the likelihood of a ewe lambing increases with the number of rams with which she mates (Lightfoot & Smith, 1968) .
The experiment presented here tested two related hypotheses: (1) that in continual mating conditions the sperm output per ejaculate of rams declines to a level which may lower fertility, and (2) that at these low levels of sperm output, ram behaviour affects the chances of conception by distributing spermatozoa unequally amongst ewes. As there is some doubt about the validity of using numbers of spermatozoa ejaculated into an artificial vagina or by electroejaculation as an estimate of that received by ewes under field conditions, a new intravaginal device for collecting semen was developed. (Lino, Braden & Turnbull, 1971 ) and the spermatozoa were counted with a haemocytometer.
Sperm production and output
The testicular weight was estimated by comparative palpation (Oldham, Adams, Gherardi, Lindsay & Mackintosh, 1978) and daily production of spermatozoa was estimated from this value by using the theoretical value of 20 IO6 spermatozoa/g testis (Knight, 1972) .
Daily output of spermatozoa immediately before the experiment started was estimated from spermatozoa voided in the urine over a 24 h period (Lino, 1972) -fig. 1 ). Increasing the number of oestrous ewes available to the ram from 1 to 4 significantly increased (P < 0-05) the number of ejaculates per day from 7-0 ± 1-8 to 11-5 ± 1-5, resulting in a significant rise (P < 0-05) in daily output of spermatozoa (Table 3) There was no obvious diurnal variation in the frequency of ejaculation in previously isolated or continuously mated rams when rate of ejaculation was plotted every hour for 24 h.
Daily sperm output versus estimated production Daily output of spermatozoa as a percentage of production, after exhaustive ejaculation, varied with the number of ewes available to the ram. There was a significant correlation (P < 0-05; r = 0-87) between number of ejaculates per day and the proportion of the estimated sperm production voided in ejaculates (Table 3 ). The number of spermatozoa voided in the urine before the experiment accounted for about 25% of the estimated production.
Discussion
The potential reproductive capacity of rams as measured by the number of spermatozoa per ejaculate and the number of ejaculates per day declined very rapidly after mating. There was a 50-fold decrease in the number of spermatozoa per ejaculate to well below the number of spermatozoa considered necessary to effect a normal rate of fertility (120-125 IO6) with artificial insemination (Salamon, 1962; Allison & Robinson, 1971 ). Allison (1972) (Rouger, 1974) .
Increasing the mating pressure from 1 to 4 ewes, and to a lesser extent to 8 ewes per day, increased the frequency of ejaculation and the daily sperm output. Tomkins & Bryant (1975) report a similar effect in Suffolk rams. Despite this, the presence of a large number of receptive ewes had no influence on the number of ejaculates, or spermatozoa, received by the 'most favoured' ewe. Pepelko & Clegg (1965) found that the willingness of rams to mate in the presence of the same ewe declined with time (several hours) but that introduction of a new oestrous animal renewed sexual activity, but there was no evidence of this effect in the present study. The stimulus of more ewes appears to reduce the unaccountable loss of spermatozoa from 85-2 to 53-3% in this study. This loss is presumed (see Amann & Almquist, 1962) to be by reabsorption in the excurrent duct of the epididymis. Amann & Almquist (1962) calculated that this net loss was 42% in bulls, and Kennelly (1960) found that 30% of the theoretical sperm production of boars was unaccounted for by spermatozoa in the ejaculate or urine. By contrast, Lino (1972) accounted for 96% of the estimated sperm production of non-working rams by spermatozoa voided in the urine; in the present study only 25-3% of total sperm production was found in the urine.
In view of these findings, there appear to be three ways in which rams may cover more ewes effectively. (1) continuously mating rams is correlated to testes weight (P < 0-05, r = 0-60), thus suggesting the possibility of short-term feeding (Oldham et al, 1978) or long-term breeding to change testes weight.
